The idea that choices can have a constructive effect has received a great deal of empirical support. The act of choosing appears to influence subsequent preferences for the options available. Recent research has proposed a cognitive model based on quantum probability (QP), which suggests that whether or not a participant provides an affective evaluation for a positively or negatively valenced stimulus can also be constructive and so, for example, influence the affective evaluation of a second oppositely valenced stimulus. However, there are some outstanding methodological questions in relation to this previous research. This paper reports the results of three experiments designed to resolve these questions. Experiment 1, using a binary response format, provides partial support for the interaction predicted by the QP model; and Experiment 2, which controls for the length of time participants have to respond, fully supports the QP model. Finally, Experiment 3 sought to determine whether the key effect can generalize beyond affective judgements about visual stimuli. Using judgements about the trustworthiness of well-known people, the predictions of the QP model were confirmed. Together, these three experiments provide further support for the QP model of the constructive effect of simple evaluations.
Introduction
There is a great deal of support for the constructive effects of choice, the phenomenon whereby the process of choosing actually influences the subsequent decision (e.g. [1] [2] [3] [4] [5] [6] ). For example, in Brehm's [7] original experiment, female shoppers were asked to evaluate the desirability of eight appliances. Then, as a reward for taking part in the study, they were offered two appliances, which they had rated equally desirable. After a short interval, they were asked to re-evaluate the two appliances, and it was observed that the rating of the chosen item was higher than that of the rejected item. In this and other demonstrations of the constructive effect of choice, the act of choosing appears to influence subsequent preferences for the original alternatives.
Recently, the circumstances in which a judgement may be seen as constructive have been extended by White et al. [8, 9] . They describe a cognitive model based on quantum probability (QP) and empirical evidence, which suggests constructive effects for simple affective evaluations, so that simply articulating how one feels about a positively or negatively valenced stimulus also leads to constructive effects. Note that we call QP the rules for how to assign probabilities to events from quantum mechanics, without any of the physics. This work, while promising, raises some key questions, notably regarding the robustness of the finding and the extent to which it generalizes to other kinds of stimuli. In this paper, we briefly review the White et al. [8, 9] research, including the QP principles that underlie the model, before describing the novel empirical directions that are the present focus.
(a) The constructive effects of affective evaluation
In White et al.'s [8, 9] experiments, fictitious adverts for insurance and mobile phones were created that had positive or negative content. Either the valence of images was confirmed in a pilot study or images were selected from the Geneva Affective Picture Database (GAPED) [10] , a database that contains images whose valence has been externally validated. In a within-subjects design, participants were asked to view two images, which were displayed sequentially in either a positive and then negative order (PN condition) or vice versa (NP condition; figure 1 ). In the double rating condition, participants were asked to give a simple affective rating for the first image in the sequence and were then asked for a rating for the second image. In the single rating condition, they saw the first image but provided no rating, instead moving on to view and rate the second image. The experiment was designed to address the following question: Would there be a difference in ratings for the second image between the single and double rating conditions?
The results of three experiments, reported by White et al. [9] , showed that there was a difference in ratings. Whether or not someone articulated an affective evaluation for the first image influenced how participants rated the second image. Specifically, when participants saw images in the PN condition, the ratings for the second negative image in the single rating condition were significantly more positive than the ratings of the same image in the double rating condition. In the NP condition, the ratings of the second positive image in the single rating condition were significantly less positive than ratings of the same positive image in the double rating condition. Thus, in both conditions, it appears that the intermediate rating increases the affective contrast between the two images.
White et al. [9] argued that this result could not be explained by other approaches, such as order effects or anchoring. The design of the experiments controlled for order effects, because the contrasting pairs of images involved the same pair of images presented in identical order (but with and without the intermediate rating). The authors also reviewed Hogarth & Einhorn's [11] belief-adjustment model, which is in principle applicable in situations concerning the impact of intermediate judgements, and found that it predicted no difference between the single and double rating conditions. The possibility of anchoring effects was also examined by White et al. [9] , who found no evidence that a prior rating was influencing the second rating, across all three Figure 1 . Sample adverts and procedure for the NP condition used in Experiment 2. (Source: White et al. [9] . Adapted with permission.) (Online version in colour.)
experiments. Instead, the authors argued that a cognitive model, based on QP, could predict the empirical results they observed.
(b) A quantum probability model for the constructive effects of affective evaluation Several researchers have recently been employing QP in cognitive modelling, in applications ranging across decision making [12] [13] [14] , memory [15] , concept combination [16] and other areas [17, 18] (for overviews, see [19] [20] [21] [22] ). QP is a formal framework for assigning probabilities to events, which originated from attempts to provide an explanation for paradoxical findings in physics, defying classical interpretations [23, 24] . The well-known quantum mechanics theory is QP plus all the required assumptions to apply QP to physical systems. Classical probability (CP) and QP are based on different axioms. QP has some unique features, with no equivalents in CP, such as incompatibility, entanglement and superposition. It has been argued that QP may be useful in cognitive modelling because phenomena analogous to those observed in physics are also present in human decision making. Of relevance presently, CP models in decision theory naturally assume that, as the cognitive state changes from moment to moment, at any specific moment it is considered to be in a definite state (even if this state is unknown). Alternatively, QP models allow the cognitive system, at each moment, to be in a superposition state regarding a question (or a stimulus), which reflects ontic indefiniteness for the question outcomes (or feelings about the stimulus)-that is, the question outcomes do not exist prior to a measurement. Superposition is a technical term in QP and indicates a special kind of uncertainty, such that the cognitive system has the potential for any of the possible decisions at each moment, but which one is selected cannot be determined until the system is measured (e.g. a judgement or affective evaluation is made). According to models based on standard CP theory, the measurement taken of a system reflects the state of the system immediately prior to the measurement. However, in QP theory, taking a measurement of a system can create, rather than record, a property of the system [25] , which means that the subsequent state of the cognitive system is constructed from the interaction between the superposition state and the measurement taken [26] . These two fundamental principles of QP theory, superposition and the requirement that a measurement creates rather than records a property of the system, offer a natural and straightforward way to model constructive processes in judgement and decision making. The model devised by White et al. [9] uses these ideas to predict a difference in the ratings of a positively or negatively valenced visual stimulus, depending on whether a previous (broadly speaking) unrelated oppositely valenced stimulus was rated or not. The model leads us to the following insight into the psychological processes that underpin the observed effect. The participant's initial cognitive state is set by the first image in the sequence. Following the intermediate affective evaluation of the first image, the cognitive state is changed to being of either positive or negative affect. This change is represented in the model by a collapse of the state vector onto either a positive or negative affect ray (representing positive or negative affect; there are some simplifying assumptions here, but they are not relevant in this discussion). This is like an abstraction process, whereby some of the information about the first image is forgotten and attention is focused on information related to its affective properties. It is also the critical constructive step in the model: the intermediate rating changes the mental state in a certain way. This means that, having made the intermediate rating, when the second oppositely valenced image is presented, it is evaluated from the perspective of a different cognitive state than it would have been without an intermediate rating. As the second image is opposite in valence to the first, when the cognitive state is a pure affective one, there is a greater contrast in the impression made by the second image. Without the intermediate rating, the differences between the images concern not only aspects of their affective quality, but also aspects that are not related to affect, so the affective contrast between the first and second images is less pronounced. It is in this way that the QP model prediction arises, that the intermediate rating increases the affective contrast between the two stimuli. Further detail on the model can be found in the electronic supplementary material, appendix A, where we provide a simple illustration of the model that shows how the key prediction of the QP model emerges.
Note that one can easily envisage cognitive models based on memory or attention that could postulate that the intermediate rating (somehow) increases attention (or memory) for the first image, which, in turn, generates a feeling of greater affective contrast when the second, oppositely valenced, image is presented. Additionally, one can specify fairly easily a cognitive process on a vector space, based on rotation and an additional assumption that the mental state changes as a result of ratings, that can describe the empirical result. So, in what way is a QP approach to be preferred over such alternatives? The reason why we have favoured QP theory as an appropriate framework for understanding our key result is that, in QP theory, the way a rating (or judgement, decision, etc.) affects the (mental) state is an integral, fundamental part of the theory. The collapse postulate is a key, structural aspect of QP theory and there is no room for altering it or applying QP theory without it. By contrast, approaches such as the ones outlined above, e.g. based on attention or memory, can include a constructive role for intermediate judgements, or not, with equal ease. We hasten to add that understanding the impact of intermediate judgements in terms of memory and attention is likely to be very valuable too. But such approaches are primarily descriptive (because, as noted, constructive influences are not required), whereas, by contrast, the presence of constructive influences is a basic requirement (and so an informative test) of any cognitive model based on QP theory. It is also perhaps interesting to note that the original discovery of the effect [8, 9] was based on an a priori application of the QP model.
(c) Methodological questions
We have identified two outstanding methodological questions with respect to White et al.'s [8, 9] findings. The first concerns the specification of the QP model. Given that the experiments employed a nine-point rating scale with anchors '1: very unhappy' to '9: very happy', ideally judgements should be represented by a nine-dimensional vector space rather than the simplified two-dimensional vector space used in White et al.'s QP model. A demonstration of the same result, when participants are required to make a simple binary choice between being either happy or because a constructive effect of measurement is a fundamental part of the formalism, whenever the underlying state is a superposition one. unhappy in response to the images, would provide further support for White et al.'s QP model, and that is the focus of Experiment 1 in this paper. That is, an implication of the White et al. [9] QP model is that the intermediate rating would increase affective contrast between the two images (in a measurable way), even when the images are rated in a binary (positive, negative) way.
Note that this is an ambitious prediction. We are predicting that, for example, in the NP condition, there will be participants who indicate that the second advert makes them feel happy in the double rating condition, and also indicate that the same advert makes them feel unhappy in the single rating condition (all key comparisons are within participants!). Overall, we predict that, for the NP condition, the probability that second adverts in the double rating condition elicit a happy response will be greater than in the single rating condition. Analogously, for the PN condition, we predict that the probability that second adverts in the double rating condition elicit a happy response will be lower than in the single rating condition.
A second methodological question concerns the amount of time that participants had to process the images in the different conditions in the three experiments reported in White et al. In the double rating condition, they saw the first image for 5 s and then had no limit on the amount of time they could take before providing their response. But in the single rating condition, they just saw the first image for 5 s, before being presented with the second image. So a difference in ratings might arise from the fact that people process the first image in the double rating condition for longer, perhaps increasing the likelihood of more deliberative or strategic processing. Such processing possibly implies that the image would leave a stronger impression and have greater saliency or become more accessible, as a point of reference, when considering the second image.
The rating of the second image in our experiments may be affected by a process of affective priming of the first image. Affective priming is the finding that processing of an affective stimulus can be faster and more accurate when preceded by a stimulus of the same valence as opposed to an oppositely valenced prior stimulus. Does affective priming depend on processing time? Actually, there is a large body of research on affective priming, which suggests that the evaluation of a stimulus' valence does not depend on the amount of processing time. Affective priming research indicates that judgements are formed automatically, independently of other cognitive processes (even without fully processing the features of the stimulus) and can be generated in response to novel stimuli [27] [28] [29] [30] [31] [32] [33] . The evidence indicates that affective priming occurs most reliably when the stimulus onset asynchrony (SOA) is below 300 ms. SOAs of above 500 ms can result in strategic responses to stimuli from participants [30, 34, 35] .
A related point is this: research also shows that an affectively charged prime (such as the first image in our experiments) facilitates the processing of a similarly valenced target, when compared with oppositely valenced targets [27, 30] . These effects have been demonstrated with a variety of affectively charged primes, including words [27, 30] and images of animals, objects and people [34] (for a review, see [35] ).
Such explanations of priming effects are similar to the selective accessibility account of anchoring. Many researchers explain priming effects using a spreading activation account of cognitive processing, to argue that the prime activates similarly valenced general concepts [30] or similarly valenced memories [36] . This activation would then translate into increased processing speed, because the activated information is more accessible. There is also evidence that affective priming can influence the evaluations of unrelated social and non-social stimuli, so that the affective evaluation of targets shows greater consistency with the valence of previously subliminally presented primes [37] .
In summary, the research on affective priming suggests that the influence that the first image, in our experiments, has on the second image is actually not dependent on whether the first image is processed for a long time. Instead, affective priming research indicates that the affective content can be processed relatively quickly and, in spite of the actual speed at which it is processed, can still have an influence on subsequent judgements. In our experiment, it seems reasonable to suppose that, in either condition, initial exposure will lead participants to rapidly form an affective impression of the image. But it is also possible that, as participants have longer than 500 ms to view the first image, affective priming is not relevant, as the longer time scale provides them with ample time to process the image more deliberately. In order to rule out the length of time that participants have to process the first image as an explanation for the key effect, we carried out Experiment 2 in this study, which controls the amount of time people have to process the first image and make their ratings. The predictions are the same as those in Experiments 1-3 in White et al. [9] ; in the PN condition, the second image will be rated more negatively in the double rating condition, than in the single rating condition, and vice versa for the NP condition.
(d) Boundary conditions
All three experiments conducted by White et al. [9] involved affective evaluations and visual stimuli. Perhaps there is something specific about this type of judgement and stimulus that makes them more susceptible to constructive effects? For example, the apparent impression we have that we can entertain positive and negative emotions concurrently [38] perhaps makes emotional stimuli more ambiguous and, therefore, easier to perceive in different ways. It seems clear that the QP prediction for the constructive influence of stimulus evaluations will not always apply. For example, if a participant is shown the picture of a 'hammer' and is asked to name it, one hardly expects a constructive process. But a critical aspect of this research is establishing whether the QP prediction can generalize to at least some other kinds of stimuli and judgements, which will in turn inform the boundary conditions in the applicability of the model.
In Experiment 3, we test whether the QP model applies to judgements of the trustworthiness of celebrities and well-known people. Making social judgements about people, and in particular judging their trustworthiness, has been described as essential for survival [39, 40] . Research has shown that people make judgements about the trustworthiness of others automatically. They can judge the trustworthiness of a stranger's face with as little as 50-100 ms exposure to their image [41, 42] . Trustworthiness can be assessed using only facial images. Studies have found that, even when faces are unfamiliar to participants, there is a large degree of consensus between participants about the trustworthiness of those faces [43] , even for strangers [39, 44] .
This research suggests that people should easily be able to make judgements about the trustworthiness of celebrities, given that making such a judgement is a basic human ability. This means that we can exert some control over the stimuli, setting up comparisons that will provide the low and high trustworthiness contrast that we need, to examine the prediction of the QP model that an intermediate evaluation amplifies the contrast between the preceding and a subsequent stimulus.
Would a problem arise if participants are unfamiliar with the celebrities we employed as stimuli? This is unlikely to be a confounding consideration. Even if participants rate a celebrity on the basis of their face alone (and, recall, judgements of trustworthiness are considered automatic and can be driven by just the face), within-participant judgements of the same stimulus are likely to be consistent. In any case, to avoid any complications from differences in familiarity for the celebrities, we prepared and presented facial images of celebrities in the same manner as in experiments where participants are asked to judge the trustworthiness of strangers [39, 45] .
The use of celebrities as stimuli is not novel in QP cognitive research. A focus of QP modelling has been Moore's [46] result. Moore, using Gallup poll data, found that the American Vice President Al Gore was rated as being less honest and trustworthy if the previous question was about the honesty and trustworthiness of President Bill Clinton. This order effect can be described using a QP model [14, 47] . The QP explanation involves the idea that the first stimulus and the participant's response both provide a context, against which the judgement about the second stimulus is made.
In the current experiment, we are interested not in order effects, but in whether the absence of an intermediate trustworthiness judgement about the first celebrity influences the trustworthiness rating of the second celebrity. The prediction from the QP model is identical to that in Experiments 1 and 2. We expect that whether or not someone provides an intermediate rating of trustworthiness regarding the first celebrity will influence their rating of the second celebrity. So, for the PN condition, where a more trustworthy celebrity is seen first, before viewing a less trustworthy celebrity, an intermediate rating of trustworthiness for the first celebrity will result in a less trustworthy rating for the second celebrity than if the first celebrity was not rated. The prediction for the NP condition is reversed, in that the intermediate judgement will make the second celebrity appear more trustworthy. In both cases, the intermediate evaluation is predicted to increase the difference in the perception of trustworthiness for the two celebrities.
Experiment 1: the influence of an intermediate evaluation using a binary judgement (a) Participants and design
Forty City University London students participated in the experiment for course credit (31 women, average age 22.03 years). We employed a within-subjects design with two independent variables: advert order (PN, NP, neutral) and rating (single, double). The inclusion of a neutral condition for advert order (to mean one neutral stimulus was presented after another neutral one) was the only difference between this experiment and White et al.'s [9] original experiments. It was thought that these stimuli might serve to accentuate the positivity or negativity of the other stimuli.
(b) Stimuli
The same positive and negative images from White et al.'s [9] Experiment 2 were used, but, rather than using the same filler adverts as in the previous experiment, we created a new set of adverts for a camera that involved neutral images. These neutral images were drawn from GAPED. The neutral stimuli were evaluated in the same way as the experimental stimuli (i.e. single-and double-rated). Stimulus materials were presented using Superlab.
(c) Procedure
The procedure was the same as that employed in White et al. [9] (figure 1), with only the rating of the adverts being different. Participants were told that they would see several adverts and that for each advert, when asked, they should answer the question 'How does this advert make you feel?' by pressing the appropriate key to indicate one of two possible choices, 'Z: Happy' or 'M: Unhappy' (keys were appropriately labelled). Trials were organized into two blocks. One block contained the six single rating PN smartphone adverts, six double rating PN insurance adverts, six single rating NP insurance adverts, six double rating NP smartphone adverts, six single rating neutral camera adverts and six double rating neutral camera adverts. The other block contained the same adverts, but switching the requirement for single versus double rating. Block order was counterbalanced between participants and trial order within blocks was randomized.
(d) Results
As for White et al.'s [9] previous experiments, as the valence of the images had been established in the pilot study, we excluded four participants whose ratings for the first rated images in the double rating condition were over 1 s. Twenty-five City University London mostly undergraduate students participated in the experiment for course credit (15 women, average age 24.84 years). We employed a within-subjects design with two independent variables: advert order (PN, NP) and rating (single, double). The same stimuli as used in White et al.'s [9] Experiment 2 were used in this experiment.
(b) Procedure
The timings for the presentation and rating of all adverts were controlled (figure 2). Based on an analysis of the reaction times for rating adverts in White et al.'s [9] Experiment 2 (M = 3259 ms, s.d. = 2412 ms), in the current experiment, participants were given 5000 ms to view the first image in the double rating condition, followed by 3300 ms to rate it. If participants took longer than 3300 ms to rate the image, they were presented with a message informing them that they had been too slow and they proceeded to the next image, without rating the first. In the single rating condition, they were given a total of 8300 ms to view the first image. The same timings were used when participants rated the second image in both single and double rating conditions. In all other respects, the procedure, including ordering of trials, block order and counterbalancing, was identical to that used in White et al.'s [9] Experiment 2.
(c) Results
Trials in the double rating condition in which participants failed to respond in time to the first image were eliminated from analysis. One participant was toos slow on 17 out of 72 trials (23.5%), and so the calculation of average ratings for PN and NP single-rated adverts was not possible. This participant was not included in further analyses. As for previous experiments, as the valence 
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We conducted a two (advert order: PN, NP) × two (rating: single, double) repeated measures ANOVA on the ratings for the second adverts. There was a main effect of advert order (F 1,22 = 69.51, p < 0.001), but not of rating (F 1,22 = 3.22, n.s.). The advert order × rating interaction was significant ( [8, 9] , showing that length of exposure or processing time is not a viable explanation for the key QP prediction.
Experiment 3: the influence of an intermediate evaluation on judgements of celebrity trustworthiness (a) Stimuli
To ensure that celebrity pairs would be familiar to participants and that they were differentiated in terms of their perceived trustworthiness, we conducted a pilot study to evaluate each celebrity's trustworthiness. Further details on the pilot study can be found in the electronic supplementary material, appendix B, and the results are shown in table 1. The results indicated that five celebrity pairs, in particular, were not very well recognized in comparison with the other celebrity pairs, because the number of 'don't know's for these pairs was over 1 s.d. above the mean (M = 2, s.d. = 3). These pairs were eliminated, leaving 22 pairs. We decided to retain the remainder of celebrities, in spite of the small degree of difference in trustworthiness between some pairs, in order to ensure that we had a sufficient number of stimuli in the study. Within each pair, there was a celebrity perceived to be less trustworthy (N) than the other celebrity (P). In this experiment, we are interested not in whether participants can recognize a celebrity, but only in how trustworthy they judge the celebrities to be, based on whatever it is they know about them, or just their impression of their faces (cf. [39, 44] ). Recall that, as already noted, it is possible that participants might not recognize a celebrity, but still provide a rating of trustworthiness (based on facial information), rather than answering 'don't know'. Partly so as to mitigate variability in such responses, we broadly matched images on colour, clothing or background and emotional expression. Moreover, following procedure in related experiments [39, 45] , the images were standardized by cropping to the celebrity's head and shoulders, converting to greyscale and scaling to the same size. We also included the name of the celebrity, under their image, to aid recognition.
We constructed a second set of stimuli, which was identical to the first, except that the order of presentation of celebrity pairs was switched. For example, in one set of stimuli, Angelina Jolie was shown first followed by Brad Pitt, as a celebrity pair in the NP condition (Angelina Jolie was rated as being less trustworthy than Brad Pitt in the pilot). In the second set of stimuli, Brad Pitt was shown first followed by Angelina Jolie, as a celebrity pair in the PN condition. Stimulus materials were presented using Superlab.
(b) Participants and design
Given the novelty of the task and the uncertainty about consistency in ratings of trustworthiness of celebrities, we recruited more participants than in previous experiments. Eighty-one mostly undergraduate students from Swansea University and City University London participated in Table 1 . Pilot study celebrity trustworthiness ratings.
a M = mean rating on a nine-point scale (1 is 'Very untrustworthy' and 9 is 'Very trustworthy'). DK = number of times that someone responded 'don't know' to one or both of a pair. Difference = difference in means. a Celebrity pairs are matched by row, so the high and low trustworthiness classification is to be interpreted only within individual rows. b Celebrity pair not included in main experiment.
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the experiment for course credit (69 women, average age 20.15 years). We employed a withinsubjects design with two independent variables: order of celebrity trustworthiness (PN, NP) and rating (single, double). We use the same notational convention as in previous experiments to represent high and low levels of trustworthiness. So P represents higher trustworthiness and N represents lower trustworthiness. 
(c) Procedure
Participants were randomly assigned to view one of the two sets of stimuli (the sets only differed in the order of faces in each pair), as in other experiments. Participants were then told that they would be shown various well-known people and that they would be asked to evaluate their trustworthiness. They rated each celebrity's trustworthiness on a nine-point scale, with anchors '1: very untrustworthy' to '9: very trustworthy'. They were also given the option of pressing 'D' (corresponding to 'don't know') if they did not know the celebrity at all.
Each trial involved the presentation of a celebrity followed by a request for rating (double rating condition) or not (single rating condition), followed by the second celebrity image and a final request for a rating. Trials were organized into two blocks (within participants). One block contained five single rating PN celebrity pairs, six double rating PN celebrity pairs, six single rating NP pairs and five double rating NP pairs. The other block contained the same pairs, but switching the requirement for single versus double rating (i.e. participants rated pairs twice, once in the single rating condition, once in the double rating one). Trial order within blocks was randomized.
(d) Results
Of the 81 participants who took part in the experiment, seven answered 'don't know' to more than 50% of the trials, which meant there was insufficient data to analyse their responses. These seven were eliminated from further analysis. 2 As in previous studies, we checked the ratings to ensure they were in line with the ratings for trustworthiness that had been established in the pilot study. Two celebrity pairs, Angelina Jolie & Brad Pitt and David Beckham & Victoria Beckham, were not rated as they had been in the pilot. Angelina Jolie should have been rated less trustworthy than Brad Pitt, but the reverse was observed in the main experiment. Similarly for David Beckham, who should have been rated less trustworthy than Victoria Beckham but was rated as more trustworthy. 3 As these pairs had been explicitly chosen because they were perceived in a way suitable for the condition they were in, they were eliminated from further analysis.
We then followed the same procedure as was used previously to check the ratings of the first celebrities in the double rating condition. For the first set of stimuli, 11 participants showed ratings that were either over 1 s. 05; t 51 = 2.23, p = 0.029; d = 0.3) . In other words, the intermediate ratings increased the difference in trustworthiness between the two persons, a result that exactly replicates the findings of White et al. [8, 9] , with judgements of trustworthiness, instead of affective evaluation.
Discussion
QP offers a relatively simple mechanism by which the constructive effects (of a specific kind) of making a judgement can be modelled. A model based on QP principles was proposed by White et al. [8, 9] to explain the results observed in their experiments, namely that whether or not someone articulates an affective evaluation for a positively or negatively valenced stimulus can influence how an oppositely valenced stimulus is rated. With the present experiments, we address some methodological limitations in the experiments of White et al. [8, 9] and, moreover, we extend their results with judgements of a completely different kind.
Specifically, Experiment 1 was an ambitious attempt to replicate the results of the previous experiments, using a binary response format for participants to indicate whether the stimuli made them feel happy or unhappy. The results of the experiment partially supported the interaction predicted by the quantum model (one of the predicted differences was significant; for the other there was a non-significant trend in the expected direction). In the NP condition, the intermediate rating increased the probability of the second positive advert being rated positively. In the PN condition, the probability of a positive rating for the second negative advert was lower following an intermediate rating than without, but the difference was not significant. No differences were observed between single-and double-rated neutral adverts.
In Experiment 2, we also observed the same interaction as predicted by the quantum model. We suggested that one possible reason for the difference in ratings of the second image between single and double rating conditions was the greater length of time that participants had to process the first image in the double rating condition, compared with the single rating condition. The logic here is that more processing time could mean that participants develop a mental representation that has greater saliency, which in turn may increase the contrast of the original stimulus with the second oppositely valenced stimulus in relation to the same comparison in the single rating condition. The results in this experiment suggest that this is an unlikely explanation, because, as was shown, when we equalized the length of time that participants had to process the first image (regardless of whether a rating was made or not), the same key interaction was observed.
For Experiment 3, the hypothesis regarding the effect of an intermediate judgement of trustworthiness, for both the PN and NP conditions, was confirmed. When a more trustworthy celebrity was rated first, the trustworthiness of the second celebrity was lower than without the intermediate rating. Likewise, when a less trustworthy celebrity was rated first, the trustworthiness of the second celebrity was higher than without the intermediate rating.
Overall, the results of all three experiments provide further support for White et al.'s [8, 9 ] QP model. Furthermore, the results of Experiment 3 suggest that the QP model is not limited in applicability to affective evaluations of visual stimuli and that there are other domains in which this effect can be observed. Note an additional point regarding the results of Experiment 3. In White et al.'s [9] previous research, the images selected were chosen because they were unrelated, even though they were still in the same category of advertisements. One could argue that the stimuli used in Experiment 3 in the current paper were more related (e.g. husband and wife). However, the predictions of the QP model work only as long as the stimuli are such that a definite opinion about one (intuitively at least) changes our perspective about the other, that is, they are incompatible (in the QP technical sense). If this assumption about incompatibility holds, then resolving the trustworthiness of one celebrity should change our perspective regarding the trustworthiness of the other. Conversely, compatibility implies that the question about the trustworthiness of both celebrities could be resolved concurrently, thus preventing any putative constructive effects. Had we used, for example, Ant & Dec 4 as celebrity pairs, then a judgement of Ant's trustworthiness would not be expected to interfere with a judgement on Dec's trustworthiness.
Experiment 3 showed that the constructive effect predicted by the QP model could be extended to different stimuli and judgements. Regarding future extensions, our present work points to a need to consider more carefully issues concerning relatedness and compatibility, which are indeed ongoing questions in the QP research programme. The results of Experiment 3 do suggest that using known and unknown faces, as well as pairs of individuals that can be assumed to be compatible and incompatible, might be a useful approach to help examine more finely grained predictions from the QP model. 
